Traffic congestion is one of the major problems facing Dar es Salaam City and is attributed by a number of factors including rapid population increase, inadequate and poor road infrastructure, city structure, rapid increase in number of cars and lack of physical plan to control city development. The city is already implementing a number of strategies in order to minimize traffic congestion. However, many of the strategies are focusing on improving the capacity of roads in terms of increasing number of lanes, proposing new overpasses and underpasses at the main road intersections and improving public transport. These strategies cannot fully overcome the congestion problems in Dar es Salaam on their own unless efforts are made to redistribute services and community infrastructure. The latter can be achieved through physical planning, which has the potential of influencing trip generation and travel patterns and traffic volume in specific roads. Therefore to minimize traffic congestion in the Dar es Salaam both strategies for improving road capacity, public transport and physical planning solutions ought to be applied together.
Introduction
Traffic congestion is one of the key problems in Dar es Salaam, Tanzania especially during the peak hours of the mornings and evenings. It is a relatively a new phenomenon and as recent as in the middle of the 1990s congestion was not a problem at all except for a few roads in the City center. Traffic congestion is becoming worse on the yearly basis due to the increase Dar es Salaam population, number of cars, rapid physical development Central Business District and increase in social and economic activities in the City. The Government and City authorities are attempting to solve the problem by increasing the capacity of roads and improving public transport. It appears that this approach has not fully delivered the desired results of minimizing congestion. One of the contributing factors for poor performance is none implementation of strategies for controlling traffic congestion proposed in physical plans. As an example the 1979 Dar es Salaam master plan had good strategies for reducing future traffic congestion and if they were implemented traffic congestion in the City could not be as bad as it is by now. This paper attempts to show the importance of seriously taking into account physical planning as one of the key tools in reducing traffic congestion in urban areas in addition to popular strategies of increasing road capacity and improving public transport.
Traffic Congestion
According to Organization for Economic Co-operation and Development [OECD] , report (2007) on managing urban traffic congestion there is no single broadly agreed definition of traffic congestion due to the fact that it is both a physical and a relative phenomenon. As a physical phenomenon traffic congestion can be defined as situation where demand for road space exceeds supply and is reflected by slower speed, longer trip times and increased motor vehicular queuing (Institute of Transport Engineers, 1989) . As a relative phenomenon it can be defined as a difference between road performance and road user's expectations. Traffic congestion is a problem in many cities of the World, both in developed and developing countries and it is predicted that it will get worse in the future (Jain et al., 2012; Cambridge Systematics Inc. & Texas Transport Institute, 2004) . According to Institute of Engineers (1989) traffic congestion can be viewed from two main opposing perspectives. The first perspective is that it can be considered is an indicator of economic growth and as long as we live in urban areas it is here to stay with us. The second perspective is that congestion as an indicator of deterioration of urban life.
Urban traffic congestion can be contributed by a number of factors including rapid increase in urban population, economic growth, increase in employment opportunities, increase in number of cars and number of people using cars, low capacity of transport infrastructure, road layout, under investment in road infrastructure, poor traffic management, shortage of street parking, signal and equipment failure, non adherence to traffic regulations, poor urban planning or poor urban development control, rapid expansion of city boundaries, poor public transport, increased use of private cars, car accidents, special events gatherings, road works, and bad weather (Institute of Transport Engineers, 1989; Remi et al., 2009; Aderamo, 2012; Mahmud et al., 2012; Agyemang, 2009 The impacts of traffic congestion can be categorized into four main groups of environmental, economical, health and social (Mahmud et al., 2012; Weisbrod et al., 2003; Remi et al., 2009; Levy et al., 2010) . The nature, extent and severity of the impacts differ from one city to another depending among other things the city size, road capacity and road layout, spatial distribution of land uses, modes of public and private transport systems and travel patterns. The general environmental impacts due to traffic congestion include air and noise pollution and visual intrusion. Air pollution leads to increase of Greenhouse Gases (GHG) in the atmosphere thus contributing to climate change. The economic impacts are increase in fuel consumption, which leads to higher transportation costs, wastage of working time and delay in service delivery. Health impacts, which primarily occur due to extended exposure to polluted air and unnecessarily long periods spent on roads, are mental stress, tiredness, and headache. Social impacts include reduction in quality of life as reflected by reduction in personal incomes due to increased transportation costs, loss of time that could have otherwise been spent on social activities.
It is argued that traffic congestion in urban areas cannot be completely eliminated but can only be minimized to acceptable level and there is no single solution (Institute of Transport Engineers, 1989; OECD, 2007) . In order to minimize traffic congestion in urban areas three main approaches may be used. These are firstly, dealing with supply side that is taking actions that lead to increase in capacity and efficiency of transportation infrastructure. Secondly, dealing with demand side that is taking actions that lead to reduction in the use of cars in urban areas. Finally, physical planning which influences land use and infrastructure distribution in urban areas. The typical supply actions for controlling traffic congestion are divided into two main areas of adding new facilities and improving the management of existing facilities. The new transportation facilities that can be added include building new roads, transit facilities, adding lanes to existing roads, constructing overpasses and underpasses at congestion intersections and building ring roads. Improved traffic management can be attained through the introduction of one way streets, turn prohibitions and reversible lanes, improving timing of the traffic signals, provision of pre trip traffic information, faster responses to traffic accidents and addressing special events and road works that cause traffic jams. Demand management can be attained by provision of high quality public transport that can reduce the use of private cars, parking restrictions, ride sharing or car pooling, ramp metering, congestion charge, promoting cycling and walking and introduction of flexible working hours.
Physical planning also known by a variety of other names including spatial planning, town planning, urban and regional planning or urban planning deals with spatial arrangement of land uses in human settlements. The main aim of physical planning is to bring orderly and sustainable development of human settlements. This is attained by developing and implementing a variety of spatial plans in urban areas, commonly known as master or structural or land use plans. The master plans do indicate the arrangements of different land uses including for example for residential, commercial, institutional, open areas, recreational and line infrastructures. The line infrastructure includes transportation facilities in terms of different types of roads, railways, water supply, energy and telecommunication systems, solid and waste management. According to Institute of Transport Engineers, (1989) , and Aderamo (2012) physical planning and transportation planning are closely linked together. This is due to the fact that the way land uses are arranged will affect trip generation, travel patterns and traffic volumes which in turn will impact on the transportation facilities that are provided for accessibility to different parts of the urban areas. Therefore the travel pattern including traffic congestion within and beyond urban boundaries is greatly influenced by land uses. At the same time the transportation system can influence the land uses within and outside the urban boundaries.
Dar es Salaam City
Dar es Salaam is the commercial city and main port of Tanzania is characterized by hot and humid climate throughout the year. The average temperature of the City is 29°C with maximum and minimum temperatures of 35°C and 25°C respectively (UN Habitat, 2008; Nicholls, 2011 Figure 3 shows the trend of population growth in the city from 1891 to 2052. The current growth rate is estimated to be 8 per cent per annum compared to 9.7 percent (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) , 4.8 percent (1978-1988) and 4.4 percent (1988-2002) . The growth rate of Dar es Salaam is one of the highest in Sub Sahara Africa. As a result of this the city cannot provide adequate services and infrastructure including transportation infrastructure to cope with population increase and therefore, contributing to traffic congestion. As a matter of fact, Dar es Salaam will become a mega city within the coming 25 years that is by 2034. The increase in population will continue to exert pressure on road infrastructure and other social and economic services unless deliberate efforts are made to address traffic congestion in the City.
Urban Sprawl
As already indicated Dar es Salaam is low rise sprawling City. Due to resource constraints the expansive character of the City has it has been difficulty for the City authorities to provide adequate basic services including road infrastructure to new areas. The end result of urban sprawl in Dar es Salaam is the poor and inadequate provision of service infrastructure including roads. In addition to poor service provision urban sprawl forces urban dwellers to use motorized transport to travel long distances to work places and other parts of the City to obtain services and goods. The two factors of poor road infrastructure and the necessity to use motorized transport contributes to congestion in the city.
Mono Centric City Structure
As already indicated Dar es Salaam City has got only one CBD with the arterial roads originating from centre. This means that a lot of City services and institutions are located at one major point. This has led to traffic to predominantly flow from residential areas to the CBD in the mornings and vice versa in the evenings. The dominance one directional flow of traffic contributes to congestion in the mornings and evenings along the main roads and intersections (Kiunsi et al., 2006; Lupala & Kiunsi, 2011) .
Lack overall Physical Plan and Development Control
The first master plan for Dar es Salaam City, after independence, was made in 1968 and the second one in 1979 covering a period of 20 years up to 1999. Since then Dar es Salaam has not had an overall plan to guide its development. The 1979 master plan was not reviewed during the whole period of its existence apart from the City Council in 1992 introducing the Environmental Management Plan (EMP). The main objectives of EMP among other things were to increase the capacity of the city council to manage urban growth and development through participatory approaches of the communities, NGOs, central and local government and private sector. EMP was successful in identifying specific environmental issues and in developing squatter upgrading programmes but failed to deliver long term vision and comprehensive policies and guidelines for urban growth (UN-HABITAT and United Nations Environmental Programme [UNEP], 2005). Consequently, Ministry of Lands Housing and Settlement Development is now preparing a new master plan for Dar es Salaam.
The 1979 master plan Apart from not being revised was to a large extent not implemented as planned. In other words there was a very poor development control of the City during the existence of the second master plan. The concept used to develop the master plan was good and if fully implemented it could have indeed contributed to the reduction of the current traffic congestion in the city. The master plan proposed the city to be structured with six main levels of ten cell, housing cluster, neighbourhood, community and district. At each level appropriate services and community facilities could be provided. Table 1 shows the types of facilities and services that were to be provided at each level. The plan proposed an increase of types and capacities of services as you go up the city structure. As an example at housing cluster level only a nursery school and paying ground were to be provided. While at the district level a higher order of facilities and services including commercial, office space and recreational areas were provided. The aim of the master plan was to ensure adequate distribution of facilities within the city that were within easy reach of all residents and in accordance with population thresholds as summarized below in Table 1 . The master plan clearly pointed out that such urban structure would reduce the daily need to travel to the city center for common services. Unfortunately, this was not fully implemented as evidenced by many large residential areas in Dar es Salaam not having basic facilities and services. Consequently, their residents in these areas have to travel regularly to the CBD to obtain basic services and therefore contributing to traffic congestion. 
Rapid Increase in Number of Cars
In the recent years, there has been a rapid increase in a number of imported cars in Tanzania due to a number of factors including increase in population and increase in incomes of the city dwellers, removal of restrictions on importation of cars and availability of bank loans for buying cars. The number of cars in the city has increased from 24 600 in 1979 to between 606 439 to 707 521 2011 Marshal and (Macklin Monaghan Ltd., 1979; Elinaza, 2012) . The increase in the number of vehicles has compounded traffic congestion problems in the city. The situation is made worse by the increase of motorcycles and tricycles in Dar es Salaam using City roads.
Inadequate Road Infrastructure and Parking Facilities
Dar es Salaam has inadequate capacity of roads to cope with increased number of cars due to four main factors. Firstly, the spatial road coverage is low, covering only 2.5 per cent of land in Dar Salaam compared with recommended Tanzania physical planning guidelines of 15 to 20 per cent coverage (Mittal, 1976 ; United Republic of Tanzania [URT], 1997). Secondly, many of roads in the City are not in good condition due to lack of regular maintenance. Thirdly, all main road intersections do not have either overpass or underpass to facilitate smooth flow of traffic. Fourthly, there is limited parking space especially in the CBD. This forces some people to park on road sides thus reducing the road capacity by making the roads even much narrower. All these factors exacerbate the traffic congestion problems in the city. Finally, a number of motorists especially during morning and evening peak hours violate traffic regulations. The famous breakers of traffic regulations are the mini bus drivers and motorcyclist.
Poor Public Transport
Public transport in the city is poor due low quality of services provided by mini buses (known as Dala dala), tricycles and motorcycles. Public service is poor due to a number of factors including limited spatial coverage provided by mini buses, lack of fixed bus time schedules, long waiting hours at the bus stops, overcrowding and at times not adhering to scheduled bus routes. Services provided by cyclists is poor because of rough riding leading to high rate of accidents. In addition poor public transport is contributed by the city being predominantly be served by mini buses instead of regular buses, which are not comfortable. Poor public transport forces a number of city dwellers who have cars to opt to use private vehicles instead of public transport.
Efforts for Decongesting Dar es Salaam City
The City is taking some actions to minimize congestion, which can be divided into those focusing on the supply side of traffic congestion i.e. increasing road capacity and those on the demand side i.e. reducing the number of private cars in roads. According to Guardian News paper Reporter (2010) In order to reduce private cars in roads a number of actions have been taken. These include the improvement of public transport through the introduction of rapid transit system. The necessary infrastructure for phase one of the rapid transport system including dedicated lanes and stations along the Morogoro and Kawawa roads are now under construction. The City for the first time of its existence has also witnessed an introduction of urban trains on a limited basis from Ubungo to the City Center. The train at the moment is making only five trips per day between the City and Ubungo. The numbers of trips are expected to increase in future. The City authorities have also prohibited mini buses with capacity less than 25 percentages to transport passengers to and from the City center.
In terms physical planning, the City is currently preparing a new master plan, which addresses congestion problem. In order to minimize traffic congestion in the city the master plan has proposed four new satellite towns to be built at Bunju, Pugu Kajiungeni, Kimbiji and Kongowe (Athuman, 2010) . It is hoped that the introduction of satellite towns will reconfigure land uses in the City and therefore redistributing traffic.
Discussion
Indeed traffic congestion is one of key and a growing problem in the City. The City authorities are implementing a number of strategies such as increasing the capacity of roads, improving traffic management, and improving public transport including introduction of urban train in order to reduce private cars in the roads. In addition the new master plan, still under preparation, has proposed developing of satellite towns. The satellite towns are expected to spatially redistribute centers for service provision and therefore contribute to reduction of congestions in the City. It appears that the emphasis for decongesting the City is on improving the capacity of roads and traffic management and to some extent improvement of public transport, but less emphasis physical planning. This approach may not lead to the desired results for three main reasons. Firstly, in recent years the CBD has continued to rapidly grow in terms of high rise buildings for office accommodation, hotel and commercial use. Therefore the CBD will continue to attract more and more traffic. Secondly, the rate of increase of cars is higher than the increase of road capacities. Finally, population growth rate of Dar es Salaam is high. This means that continued increase of cars will outpace the capacity of the City authorities in provision required road infrastructure. Therefore in order to minimize traffic congestion in the City, strategies for improving road capacity should strongly be supported by efforts of reconfiguring land uses through physical planning. The introduction of satellite towns as proposed in the new master plan is the move in the right direction. This however, should be supported by the actual implementation of the satellite towns. 
Conclusion
Traffic congestion is a serious and a growing problem in Dar es Salaam and has led to a number of socio-economic and environmental impacts. The nature and dynamics of traffic congestion is more or less similar as in many other cities. In Dar es Salaam congestion is contributed by a number of factors including population increase, expansion of city boundaries, economic growth, increase of number of cars, poor road infrastructure, city physical structure, lack of updated master plan and poor development control. Increasing road capacity and improvement of public transport services are the main strategies applied by the City authorities to control congestion. These strategies have not provided the desired results due a number of reasons such as a rapid increase of population and cars, rapid growth of existing CDB and non application of physical planning as a key tool for traffic congestion minimization. In order for the current solutions to work more effectively and in a sustainable way, both strategies of improving road capacities and public transport and physical planning should be applied together.
